Background Catheter-associated urinary tract infections are common health care-associated infections and have been associated with increased mortality, morbidity, length of stay, and cost. Prevention strategies are grouped into bundles focused on reducing unnecessary catheter use and promptly removing urinary catheters. Before intervention in the study institution, no urinary catheters were unnecessarily used and compliance with the catheter-associated urinary tract infection bundle was 84%. Objective To increase bundle compliance by using targeted rounds specifically focused on eliminating dependent loops in drainage tubing and ensuring appropriate catheter use to reduce the incidence of catheter-associated urinary tract infections. Methods A multidisciplinary team was formed to identify misperceptions, highlight best practices, and eliminate barriers to success over 1 year in a single pediatric intensive care unit. The team completed a quality improvement project of daily targeted rounding for patients with an indwelling urinary catheter. The goals were to assess appropriateness of catheterization, increase bundle compliance, and decrease catheter-associated urinary tract infection risk. Targeted rounds were conducted in addition to the medical team rounds. Results Bundle compliance supported by targeted rounding increased from 84% to 93% and helped reduce the overall catheter-associated urinary tract infection rate from 2.7 infections per 1000 catheter-days at baseline to 0. This change was sustained for 1 year. Conclusion Targeted rounding for pediatric patients with an indwelling urinary catheter is an effective and sustainable strategy to reduce catheter-associated urinary tract infections. The ease of implementation for this intervention lends itself to generalizability to other patient populations. (Critical Care Nurse. 2020;40[1]:e12-e17) H ealth care-associated infections (HAIs) are common complications for hospitalized patients in the United States. 1 Indwelling devices, such as urinary catheters, increase the risk of infection in critically ill patients. Catheter-associated urinary tract infection (CAUTI) is one of the most common device-related HAIs, accounting for more than 30% of all acute care hospital infections. 1 Engaging multidisciplinary team members and leaders from all levels is vital to the sustained success of CAUTI prevention.
Multiple national agencies, including The Joint Commission with its National Patient Safety Goals, have underscored the need to reduce CAUTI rates. 2 CAUTIs have been associated with increased mortality, morbidity, bacterial resistance, length of stay, and cost. 3 Annually, 13 000 deaths are attributed to urinary tract infections and an estimated 450 000 CAUTI events occur. 4, 5 Approximately $1.7 billion of direct health care costs in the United States can be attributed to CAUTIs each year. 5 Research and quality improvement initiatives reported in the literature have primarily been aimed at preventing CAUTIs in adults. Few studies of epidemiology or prevention in the pediatric population have been published. 6 Therefore, national guidelines for CAUTI prevention are based largely on data from studies in adults. 7 The National Healthcare Safety Network demonstrated that pooled mean CAUTI rates were similar in adults and children. The national pooled mean for pediatric intensive care units (PICUs) was 2.5 infections per 1000 catheter-days. 1, 8 In a recent study of 2150 CAUTI events in 10 hospitals, 83% of cases were reported in PICUs, as compared with 13% reported in pediatric inpatient units. 8 Prevention strategies for CAUTIs and other HAIs have been grouped into bundles, a concept developed by the Institute for Healthcare Improvement to describe structured processes for group interventions. 9 Although a variety of CAUTI bundles exist, many stress 2 key principles: reducing unnecessary catheter use and ensuring prompt removal of urinary catheters. 7, 10 Despite early success with CAUTI prevention bundles to reduce urinary catheterization rates, CAUTI prevention remains challenging. According to the National Healthcare Safety Network HAI progress report, overall CAUTI rates did not change from 2009 to 2014. 1, 6 In 2008, the Centers for Medicare & Medicaid Services instituted a policy of nonpayment for HAIs, including CAUTIs, 11 and in 2012 the agency started the Hospital Value-Based Purchasing Program to offer financial incentives based on patient care experiences, clinical process of care, and outcomes. 10 Interest in CAUTI prevention has therefore been renewed, spurring further research and quality improvement projects.
Patients without a urinary catheter will not develop a CAUTI. Studies in adults have shown that up to 50% of patients with an indwelling urinary catheter (IUC) do not have an appropriate indication for an IUC. 10 However, the same result was not found in a pediatric study in which more than 90% of patients had an appropriate indication for an IUC. 7 Appropriate indications for IUCs are surgical procedures, need for continuous urine monitoring, presence of acute urinary retention or obstruction, healing pressure ulcers in incontinent patients, need to improve end-of-life comfort, presence of an abnormal genitourinary system, and administration of caustic chemotherapy agents. 7 Although educational interventions are an easy first step in decreasing unnecessary catheter use, more complex strategies are often needed to ensure sustainability. 10 Engaging the leadership team in harm prevention is vital to implement and sustain interventions aimed at decreasing HAIs and is important to ensure the success of new patient safety initiatives. 12, 13 Purvis et al 13 found that CAUTI prevention strategies implemented in isolation and without engagement of the leadership team did not reduce CAUTI rates. We used our institution's quality improvement framework to design an intervention that engaged the leadership team and a multidisciplinary team. We implemented targeted rounds to increase bundle compliance and reduce Daily targeted rounds and real-time training helped achieve and sustain a rate of 0 CAUTIs for more than a year. unnecessary catheter use, aiming to ultimately reduce CAUTI incidence.
Methods
This project was conducted in a 55-bed PICU within a large (520-bed), urban, academic quaternary care hospital in the mid-Atlantic region. Our PICU accepts 3500 admissions per year. The PICU is staffed by 30 faculty members, 19 fellows, and more than 20 nurse practitioners in pediatric critical care medicine and by rotating residents and fellows in pediatrics, emergency medicine, and anesthesiology. Patients are cared for by 275 pediatric critical care nurses. In the 9 months before intervention (July 2014-March 2015), our PICU averaged 195 IUC days per month. All patients in the PICU had appropriate indications for catheter placement.
The PICU CAUTI working group consisted of an attending physician, nurse practitioner, unit-based clinical nurse specialist, unit-based safety quality specialist, clinical nurse leader, staff nurse, infection control specialist, executive sponsor, and data analyst. The team met 1 to 2 times per month for a year to track progress and make any needed modifications.
Although targeted rounding has not been comprehensively reported in published studies, we implemented targeted rounds for patients with an IUC to support bundle compliance. We used targeted rounds to provide a systematic approach to rounding only for patients with an IUC to ensure that their catheter care adhered to the bundle elements. The bundle, which was implemented in October 2010, included the following elements: ensuring that the urinary catheter was secure, documenting urinary catheter care, ensuring that the urinary drainage bag was below the level of the bladder, ensuring that the drainage collection tubing had no dependent loops, and checking that the patient still met criteria to keep the IUC in place. Dependent loops occur when the IUC forms a U shape, impeding the flow of urine from the bladder into the drainage bag. Compliance with the CAUTI bundle was calculated as the percentage of patients with an IUC for whom all 5 of the bundle elements were met during rounding and chart review. In March 2015, the PICU CAUTI team leader began conducting targeted rounds for patients with an IUC. It quickly became apparent that relying on 1 person was not a practical way to create change. A multidisciplinary approach was needed, and engagement of nurses and physicians was vital to success.
In March 2016, the PICU CAUTI working group formalized a daily targeted rounding plan for all patients with an IUC. Each clinical member of the PICU CAUTI working group was assigned a day to conduct rounds each week. Rounds occurred at least once per day and included education (real-time training) for all nurses caring for a patient with an IUC. The duration of rounds varied according to the number of patients with an IUC but averaged less than 5 minutes per patient.
To evaluate the impact of targeted rounding for CAUTI prevention, our team examined overall CAUTI bundle compliance as well as each individual bundle component to identify areas for improvement. We tracked the CAUTI count (the raw number of infections) and the CAUTI rate (the number of infections divided by the number of opportunities) as balancing metrics, expecting that higher bundle compliance would result in fewer CAUTIs and a lower CAUTI rate.
Intervention
The targeted rounds focused on bundle compliance, real-time training, and the indications for IUC use. Realtime training covered any bundle element with an opportunity for improvement. Topics included risks of CAUTI, the need for an IUC, catheter securement, and strategies to eliminate dependent loops in the tubing.
We built a Harm Prevention Data Review dashboard with the support of a data analyst from the Office of Clinical Quality Improvement and an improvement advisor from the Office of Safety and Medical Operations. Before this dashboard was available, we had no systematic way to easily share data across the institution, making it hard to spread information readily to the frontline staff every day. Through this work, our team was able to measure and track bundle compliance and CAUTI rate and to access bedside review data. The dashboard collates data from a variety of sources such as the electronic health record and secure electronic surveys and displays the data comprehensively, allowing anyone in the institution to see a clear snapshot of the harm metrics updated daily. As a result, we could review compliance and outcome trends in real time and take a more proactive approach to CAUTI prevention.
Measures and Analysis
We collected data from at least 20 IUCs per month to track bundle compliance and CAUTI rate. To ensure accurate sampling of our patient population, the team entered data from 1 critically ill patient, 3 moderateacuity patients, and 1 low-acuity patient per week.
We analyzed our hospital process metrics by using a data visualization tool that captured bundle compliance measures obtained from secure electronic surveys to identify bundle components that were most often missed in the audits (a major contributor to noncompliance was dependent loops in the tubing). We focused daily targeted rounds and follow-up education practices on these components. We also continuously tracked the audit data and outcomes to determine if our targeted rounding and real-time training was making a difference. Tracking our outcomes revealed a significant decrease in CAUTIs over time. The PICU CAUTI working group tracked the data and discussed them at each meeting. In accordance with institutional standards, this project was considered quality improvement and did not necessitate institutional review board oversight.
Results
Between July 2014 and June 2017, bundle compliance in the PICU increased (77% in fiscal year 2015, 84% in fiscal year 2016, and 93% in fiscal year 2017). We tracked overall CAUTI bundle compliance according to individual bundle components to identify areas of improvement (see Table) . Compliance for avoiding dependent loops in the drainage collection tubing (ie, no urine stasis in the tubing) reached 96% in fiscal year 2017, an improvement over the 88% compliance in fiscal year 2016. This particular bundle element drove our overall bundle compliance, which was 93% for fiscal year 2017 (see Table) . Additionally, in the 27 months after implementing the intervention (April 2015 through June 2017), our PICU averaged 208 IUC days per month.
Before implementing daily targeted rounds, our unit's overall CAUTI rate was 2.7 infections per 1000 catheterdays. After implementing daily targeted rounds and realtime training, we sustained a rate of 0 CAUTIs for more than 1 year (see Figure) . The rate of IUC use did not change over time until June 2017. In June 2017, our IUC use decreased by approximately 50% and 1 patient developed a CAUTI, leading to a higher CAUTI rate. Targeted rounds also provided an opportunity to highlight best practices and congratulate staff on providing excellent care when all bundle elements reached full compliance. For continued success, we disseminated monthly emails starting in July 2016 to highlight CAUTI bundle compliance and best practices and to provide education on areas for improvement.
Discussion
Targeted rounding has been very successful, and we have continued this practice with the goal of sustaining a low CAUTI rate. The PICU has become a model of best practices and improving harm prevention throughout the organization.
Over time, several themes consistent with the results of previous studies emerged from our targeted rounds. As with another study of pediatric patients, 7 all of our patients had a recognized indication for an IUC. Our results also demonstrated a relationship between infection rates and bundle compliance; as bundle compliance increased, CAUTI rates decreased. 14, 15 After completing daily targeted rounds for a full year, we identified eliminating dependent loops in the drainage tubing as a consistent area for improvement. This bundle component was also a factor in a recent study in which 85% of patients with an IUC had a dependent loop in the drainage tubing. 16 According to the results of our quality improvement project and those of other studies, 12, 17 engaging multidisciplinary team members and leaders from all levels is vital to the sustained success of CAUTI prevention. We attribute our success in increasing compliance with the bundle element of avoiding dependent tubing loops on real-time training and adding pictures of proper drainage gradients to our nursing procedures. The generalizability of targeted rounding as an intervention to reduce CAUTIs may be limited because this quality improvement project was conducted in only 1 PICU. However, the ease of implementation for this intervention lends itself to generalizability within other populations. Targeted rounding was a feasible intervention for our team because it was not time intensive, it focused on a small population of patients, and many team members could share the responsibility of conducting rounds.
Conclusions
Lowering CAUTI rates requires an interdisciplinary approach to implement a care bundle aimed at reducing unnecessary catheter use, maintaining high standards of urinary catheter care, and ensuring prompt removal of the IUC when it is no longer needed. In addition to the bundle, conducting targeted rounds for patients with an IUC is an effective and sustainable strategy to reduce the most prevalent HAI in the United States. Implementing this quality improvement project, which combines targeted rounds with attention to care bundle compliance, can help achieve and sustain a reduction in CAUTI rates. CCN
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